Down-regulation of lung Kruppel-like factor in the nitrofen-induced hypoplastic lung.
Pulmonary hypoplasia is a primary cause of high morbidity and mortality in neonates with Congenital Diaphragmatic Hernia (CDH). However, the precise pathogenesis of PH associated with CDH is still not clearly understood. It has been recently reported that lung Kruppel-like factor (LKLF), a member of the Kruppel-like factor family of transcription factors, is predominantly expressed in lungs and plays an important role in lung morphogenesis and functional maturation. It has been reported that homozygous deletion of LKLF gene in mice results in reduced lung morphogenesis. It is further reported that chimeric mice derived from LKLF (-/-) embryonic stem cells exhibit delayed lung development especially in the later gestational stages. We therefore designed this study to test the hypothesis that the LKLF gene is down-regulated during later stages of lung development in nitrofen-induced hypoplastic lungs. Pregnant rats were exposed to either olive oil or nitrofen on day 9 of gestation (D9). Fetal lungs were harvested on D15, D18, and D21 and divided into 3 groups:control, nitrofen without CDH(CDH(-)) and nitrofen with CDH(CDH(+)) (n=24 for each group). Real-time RT-PCR analysis was performed to investigate pulmonary gene expression levels of LKLF. Differences between the 3 groups at each time point were tested statistically and significance was accepted at p<0.05. Immunohistochemistry was also performed to evaluate LKLF protein expression and distribution. The relative mRNA expression levels of LKLF on D18 and D21 were significantly decreased (p<0.01) in CDH(-) and CDH(+) groups compared to controls. The gene expression levels of LKLF on D15 did not differ significantly between the nitrofen group and controls. Immunohistochemical study showed strong LKLF immunoreactivity on D18 and D21 in nitrofen-induced hypoplastic lung compared to controls, whereas no difference was seen on D15. Our results provide evidence for the first time that LKLF is down-regulated in the later stages of lung development in nitrofen-induced hypoplastic lungs. These data suggest that the down-regulation of LKLF during this critical period of lung morphogenesis may impair lung development and maturation, resulting in pulmonary hypoplasia in the nitrofen CDH model.